Background: Given the large number of obesity-focused studies conducted in schools, there is a surprising lack of data regarding teacher workplace health behaviors in the United States. Objective: To determine the feasibility and effectiveness of an onsite fitness facility with a structured integrative wellness program to improve health-related outcomes among teachers and staff at an urban elementary/middle school. Methods: A 2-year mixed-methods analysis using Patient-Reported Outcomes Measurement Information System (PROMIS) measures and qualitative interviews included 39 teachers and staff employed at an urban elementary/middle school in Baltimore, Maryland. The fitness facility was dedicated exclusively to teachers and staff and the integrative wellness program included group exercise classes, yoga, mindfulness, and nutrition competitions. T tests were used to compare quantitative outcomes at baseline, the end of year 1, and the end of year 2. Results: Compared to baseline, at year 1, there was a significant improvement in the PROMIS Sleep Disturbance score. From baseline to end of year 2, there were significant increases in the PROMIS Global Physical Health as well as significant decreases in Sleep Disturbances, Fatigue, and Social Isolation. Qualitative interviews conducted at the end of year 1 indicated that teachers who used the facility felt that it improved their mood, increased their energy, motivated them to eat healthily, and gave them opportunities to socialize with their colleagues in new ways. This impact was further enhanced in year 2. Conclusions: An onsite fitness facility with an integrative wellness program may improve health-related outcomes among urban elementary school teachers and staff, with the greatest benefits seen after 2 years of implementation.
Introduction
There are approximately 3.8 million full-time elementary and secondary school teachers engaged in classroom instruction in the United States. 1 Limited available data suggest that overweight and obesity prevalence among teachers exceed national estimates, 2 and there is a high prevalence of cardiovascular disease risk factors and metabolic syndrome among this population. [2] [3] [4] Furthermore, teaching is often regarded as a stressful occupation, 5 and the widespread work stress associated with teaching has been identified worldwide. 6 The high level of stress could potentially worsen the effect of poor lifestyle choices, considering that work stress has been associated as a risk factor for weight gain, obesity, coronary heart disease and stroke, type 2 diabetes, and metabolic syndrome. [7] [8] [9] [10] Therefore, strategies to improve the health and well-being of teachers are warranted.
Although faculty and staff health promotion has been considered 1 of the 8 components of the Center for Disease Control and Prevention's coordinated school health approach for decades, a 2007 analysis of the School Health Policies and Programs Study concluded that few schools in the United States offer coordinated health and physical activity promotion services to their faculty and staff. 11, 12 Beyond the presumed health and cost-saving benefits to school districts and employees themselves, a small but growing body of evidence suggests that efforts to improve teacher wellness can also positively affect student health and wellness goals. 13, 14 This possibility provides even greater incentive to design, implement, and evaluate effective school-based employee wellness programs to promote physical activity and overall health. The few coordinated school employee wellness interventions in the literature focus on educational and behavioral strategies to improve sleep, weight gain prevention, physical activity, and overall wellness coupled with the availability of existing school physical activity facilities for faculty use. [15] [16] [17] Existing school physical activity facilities, such as student gymnasiums, are limited by unfavorable perception and lack of privacy for school employees. To our knowledge, school-based wellness programs that provide an on-site fitness facility with dedicated exercise equipment and access to an instructor for the exclusive use of school employees do not exist in the literature. Such an on-site facility was hypothesized to directly surmount many of the common barriers to physical activity reported among American adults. Commonly reported barriers to physical activity include a perceived lack of time for exercise, lack of access to a fitness facility, and limited knowledge or confidence in one's ability to engage in physical activity. [18] [19] [20] It also represents a modification of the school employee environment, which may be perceived as an opportunity for teachers and staff to initiate positive changes in health behaviors. 21 Therefore, the purpose of this mixed-methods outcomes evaluation was to assess the feasibility and effectiveness of a novel wellness program that provided a free on-site fitness facility and accompanying integrative wellness programming on physical, mental, and social health of teachers and school staff within an urban elementary/middle school.
Methods
This study included a quantitative and qualitative evaluation of teachers and staff employed at an urban public elementary/middle school who participated in a wellness program offered at their school. All teachers and staff employed at this school were eligible to participate in this study. This study was approved by the institutional review board of the University of Maryland School of Medicine. Participants received up to $140 in incentives for completion of all assessments which included quantitative surveys administered at 3 time points (baseline, follow-ups at the end of year 1, and at the end of year 2) and 2 semistructured interviews conducted at the followup time points at the end of year 1 and year 2.
Teacher and Staff Wellness Program
Through a public-private partnership, a 1574-squarefoot wellness center equipped with treadmills, an Arc exercise machine, bikes, a rowing machine, and additional fitness facility equipment with locker room facilities was constructed onsite at an urban public elementary/ middle school in Summer of 2015 prior to the start of this study. The wellness center was freely accessible to all teachers and school staff before, during and after the school day at no cost. A local wellness company was supported by the funders of the public-private partnership to provide integrative wellness services as an addition to the exercise facility. Wellness services included an onsite personal trainer available several days per week who provided group fitness classes and educational classes on integrative wellness topics such as the importance of nutrition, sleep, and stress management. Group yoga instruction was also offered as a part of the wellness program. The fitness programming was modified from year 1 using input from teachers utilizing the space. As a result of feedback following year 1, a larger variety of fitness classes were offered in year 2, in addition to more internal competitions and events.
Teachers and staff were provided with a wearable fitness tracker, but these data were unavailable to the study evaluation team. Investigators involved in the evaluation of this study were not involved in the construction of the fitness facility, conceptualization of the teacher and staff wellness program, nor its implementation at the school.
Questionnaires to Assess Physical, Mental, and Social Health of Teachers
The quantitative questionnaire included validated measures from the Patient-Reported Outcomes Measurement Information System (PROMIS). 22 Items for each measure were scored on a 5-point Likert scale. To reduce participant burden in this evaluation, the short forms of each scale were used. The PROMIS Global Health (v1.1) consisted of 10 items to measure an individual's physical (GPH) and mental health (GMH). The GPH score comprises 4 items on physical health, physical functioning, pain intensity, and fatigue and the GMH score includes 4 items on overall quality of life, mental health, satisfaction with social activities and relationships, and emotional problems. Two PROMIS global items (general health and social roles) are scored separately. 23 The PROMIS Sleep Disturbance scale (v1.0, 4a) consists of 4 items to assess self-reported perceptions of sleep quality, sleep depth, and restoration associated with sleep over the past 7 days. The PROMIS Social Isolation (v2.0, 4a) is a 4-item scale to assess perceptions of being excluded, detached or disconnected from others, and the 4-item PROMIS Satisfaction with Social Roles and Activities scale (v2.0, 4a) assessed satisfaction with carrying out typical social roles and activities. To assess one's ability to maintain cognitive functioning pertaining to memory, processing, and mental clarity, the 4-item Applied Cognition-Abilities scale (v1.0, 4a) was used. Self-reported fatigue and tiredness over the previous 7 days was assessed using the 4-item Fatigue survey (v1.0, 4a). The Emotional Distress-Anxiety 4-item scale (v1.0, 4a) assessed fear, anxiety, and uneasiness over the previous 7 days. The Companionship 4-item scale (v2.0, 4a) assessed one's perception of having friendly association, particularly with individuals who share one's interest. For each PROMIS measure, mean scores were created from the responses and higher scores equate to more of the outcome being measured. For example, higher scores for responses to the Global Health scale indicate better health, whereas higher scores for responses to the Sleep Disturbance scale indicate greater sleep disturbances.
Qualitative Interviews
One-on-one semistructured interviews with teachers and staff were conducted at the end of years 1 and 2 of the wellness program. All qualitative interviews were conducted by trained interviewers in-person with participating teachers and staff. The interviews took approximately 20 minutes each, and open-ended interview guide questions were asked of each participant. Questions focused on overall use of the fitness facility and frequency of use (see Supplemental Table) . For those who reported using the facility, questions focused on motivations for use, perceived benefits of use related to exercise, and aspects of well-being beyond exercise in the fitness facility. The interview questions also focused on changes in healthy lifestyle behaviors and other areas of their lives related to their participation in the wellness program. In addition to addressing nonquantifiable elements of the value of the fitness facility, the qualitative questions asked about food choices, energy levels, sleep, and parameters of emotional health and relationships with others to complement the PROMIS measures. For those who did not report using the facility, questions explored reasons for not using the facility and recommendations to improve the facility that would encourage usage. The interviews were audiorecorded, with permission, and subsequently transcribed in full and deidentified for confidentiality purposes.
In the first stage of data analysis, 2 researchers reviewed the transcripts using NVivo 12 Plus (QSR International, Pty Ltd. Version 12, 2018). One researcher coded the material initially, using agreed upon codes drawn from the interview guide questions, which amplified the PROMIS items and served as a guiding framework. In year 1, interviews were compared and contrasted for similarities and differences in the teachers' experiences and summarized for a report. In year 2, the same analysis method was used, but with a focus on changes in the teacher responses from year 1 to year 2. Secondary coding and theme development were guided by the pragmatic approach recommended by Miles et al. 24 
Statistical Analyses
The quantitative outcomes were compared at baseline, the end of year 1, and the end of year 2 of the wellness program using pooled or unpooled t tests when the data were normally distributed, and Wilcoxon signed-rank sum or Mann-Whitney test when the data were nonnormally distributed. All quantitative data statistical analyses were conducted in SAS Version 9.4. Statistical significance was defined as P .05.
Results
Moreover, 39 teachers and staff participated in at least 1 evaluation assessment, comprising $76% of all school employees. Of these participants, 33 completed the quantitative survey at baseline, 30 completed the survey at the end of year 1, and 29 completed the survey at the end of year 2. At follow-up time points, 1 teacher was unable to be reached, and 3 were no longer employed at the school. Demographics of teachers and mean baseline survey t scores are presented in Table 1 . The sample was predominantly middle-aged females ranging in age from 24 to 60 years.
The changes in survey measures from baseline to years 1 and 2 are presented in Table 2 . Compared to baseline, at year 1, there were statistically significant changes in the PROMIS Sleep Disturbance and Social Isolation scores. From baseline to end of year 2, there were statistically significant increases in GPH as well as decreases in Sleep Disturbances, Fatigue, and Social Isolation.
Thirty-three teachers completed the semistructured interview at the end of year 1 and 38 completed the interview at the end of year 2. Twenty-eight teachers participated in semistructured interviews at both follow-up time points. In year 1, 61% of teachers reported using the fitness facility at least once a week. In year 2, the percentage of teachers using the fitness facility once a week or more throughout the year increased to 68%. The most common reported barrier to use of the fitness facility was limited time. Other barriers reported by teachers included a lack of child care, lack of motivation, self-consciousness, and inability to use the fitness facility due to disability. Key themes that emerged from the semistructured interviews are presented in Table 3 . Teachers reported positive effects on sleep and overall mood as well as improvements in energy levels, reduced fatigue, and increased awareness of the food choices they were making. Teachers also reported that the fitness facility positively impacted the way that they socialized with their colleagues at work, and that students at the school displayed awareness and curiosity about the fitness facility.
Discussion
This study describes a novel approach to improving health-related outcomes among school teachers and staff by providing an onsite fitness facility with a tailored integrative wellness program to improve health behaviors among this diverse population. Using a mixedmethods approach, we were able to demonstrate that there are a variety of physical and mental healthrelated improvements associated with utilization of a wellness program exclusively for teachers and staff located on a school campus. These findings may be utilized to help improve health-related behaviors in teachers, a population at high risk for obesity, and comorbid conditions. Few studies have examined health-related behaviors among teachers, and to the authors' knowledge, this is the first evaluation of a teacher wellness program where the exercise facility was constructed on school property for the exclusive use of teachers and staff.
The results from the PROMIS measures indicated more significant changes in health-related outcomes from baseline to year 2 as compared to changes from baseline to year 1. The qualitative interviews indicated that there was a greater sense of staff camaraderie surrounding the fitness center in year 2. Although motivation of coworkers was a common reason for use of the fitness facility in year 1, year 2 saw higher rates of participation in the group challenges, and more teachers reporting that the fitness facility brought staff together and improved their social life at work. Further reflecting this shift in staff culture around the fitness facility, the qualitative interviews revealed that self-consciousness as a barrier to use of the fitness facility was also reduced in year 2. Interestingly, reported participation in the fitness classes was stable between years 1 and 2, but individual independent use of the fitness facility increased. One possible explanation for this pattern is that teachers who only felt comfortable participating in group fitness classes in year 1 built up enough confidence to create their own workouts and use the fitness facility independently in year 2. Outside of the trainer-led fitness classes, multiple teachers reported gaining knowledge, assistance, and encouragement from their coworkers while using the fitness facility. At the end of year 2, interviewers observed that workout plans were written up in marker on the fitness facility mirrors so that teachers could have a workout to follow on their own if they could not make the classes. Interviews indicated a sense of pride and ownership of the fitness facility by the teachers as continued motivation for its use. More importantly, feedback from teachers after year 1 allowed for modifications to wellness programming that may have increased participation by tailoring the programming to the teachers' requests. As such, engagement of teachers and staff in the evaluation process is critical for program sustainability. Furthermore, a review focused on the effectiveness of workplace health promotion programs by Goetzel et al. 25 reported that highly successful programs not only establish a culture of health within Reduced fatigue/ increased energy (23) "My energy levels were a lot more stable. Before it was up and down. I would have times where I was lethargic but coming here and revamping some of my practices gave me more energy."
Reduced fatigue/ increased energy (24) "Just the ability to kind of keep up, and I feel that I'm more active in the classroom, so I'm walking around helping different students. Whereas on days where, or weeks where I fall off and I don't exercise at all its like snores, come to my desk if you want help."
Increased awareness of healthy eating (16) "Yeah when I was working out regularly I was conscious of the fact that I had to work out a lot harder to burn it off. I did not want to eat too bad because it would correlate to more work in the gym."
Increased awareness of healthy eating (22) "I noticed that now I'm thinking "hmm I just burned 200 calories, am I gonna eat this bag of chips that's 150 something calories?" Improved mood (13) "Well just the more exercise I get, the more patience I had, and as a rule the less likely I am to have short temper. Just generally [I'm] more relaxed." Improved mood (17) "I'm much more relaxed. I don't find myself getting worked up about the little things anymore." Improved sleep (13) "A lot of time I don't sleep as well, but when I started exercising I sleep much better . . . restful." Improved sleep (17) "I used to take Ambien to go to sleep because I would be so stressed out that I would need to take a substance to go to sleep. But I don't have to do that anymore because I can just lay down at night and just go to sleep like a regular person as opposed to being so wound up and stressed out that I gotta find a pill to go to sleep . . . now my body now just kind of knows when to lay down and go to sleep." Reduced stress (10) "I wasn't as stressed. With this job, it's extra stressful but it's not nearly as bad as when I was 40 pounds heavier."
Reduced stress (17) "And it's nice to have that time for yourself to kind of let go of everything work related, stress, and be able to be in here with other co-workers and not have to really focus on work but on yourself is really great." Positively impacted social life at work (10) "So that was neat, getting to know people I wouldn't normally get to know. It got to be a little fun instead of a workload."
Positively impacted social life at work (16) "It's about the only socializing I have with my colleagues, but it's fun because during the competition I was like "you guys are gonna win," and I'll be in here with the guys having music on, and I'll be working out with some of the guys in here. And just . . . it really builds that family." Weight loss (6) " the organization but also include a long-term evaluation (3þ years) in order to fully assess changes in population health. Collectively, the quantitative and qualitative data for this study support this claim and suggest that it takes time for the optimal benefits of an on-site fitness facility and wellness program to manifest among school teachers and staff. Results from our quantitative analyses and qualitative interviews indicated that teachers not only found relief from work-related stress by utilizing the fitness facility, but the onsite facility reduced some of the barriers to engaging in physical activity. The onsite facility was free to all teachers and available throughout the day which allowed teachers to utilize the fitness facility at their convenience. A recent analysis of a school district worksite wellness program found that wellness program participation among employees resulted in lower costs associated with medical claims, 26 although the evidence regarding effectiveness of approaches for obesity prevention was mixed. 16 In addition to adoption of new healthy behaviors and a greater sense of camaraderie among colleagues while at school, many teachers and staff reported that they had also carried their new health behaviors outside of school and into the lives of their families and friends. Furthermore, teachers reported that some of these healthy behaviors were passed on to students both in lesson plans and behavior modeling. Abi Nader et al. 27 reported that students accumulated more moderate to vigorous activity when teachers valued physical activity, suggesting that teachers with more positive views regarding health-related behaviors positively impact student behaviors and that the personal health knowledge of the staff may translate into positive environmental changes. This concept is consistent with data from the qualitative interviews which suggested that there were many positive effects that extended beyond the improvement in the health of teachers and staff. Traditionally, school-based interventions have focused on childhood obesity, 28 and few interventions have targeted healthrelated behaviors of the school staff, including teachers. Future studies should incorporate longitudinal measures of obesity-related health outcomes among both students and teachers to determine how or if these environmental changes translate to impact the health-related behaviors of the student as a result of improvement in teacher wellbeing and health.
We acknowledge several important limitations in this study. Although our qualitative interviews address use of the fitness facility and participation in the group fitness classes as well as perceived changes to dietary behaviors, we did not objectively measure anthropometrics, physical activity, or dietary intake. A notable strength of this study is the use of the PROMIS surveys that have been validated for use among adult populations to collect health-related outcome data. However, our sample population scored in the normal range on all the items measured at baseline, suggesting school staff in this study were representative of the mean health for the U.S. general population. Therefore, the observed changes may not be clinically relevant, and additional studies are needed to determine the impact on a less healthy population. Future studies should also incorporate other objective measures in addition to validated stress measures such as the perceived stress scale to complement the assessment of these outcomes. The sample size of the study was relatively small, although this was due primarily to the size of the school as participation in the outcomes evaluation was impressive with approximately 75% of the diverse population of school teachers and staff providing outcomes data. A final limitation is the limited generalizability due to the urban location and physical changes to the school environment which are not readily available to other school districts. The authors recognize that this fitness facility in this study was funded by public-private partnership, and this may not be feasible to build this type of facility in every public school. However, new schools are built every year, and a large number of schools are renovated in order to upgrade school facilities. It was estimated that the United States spent over $40 billion on school construction in 2011. 29 Incorporating physical fitness facilities into the school environment should be a priority when considering future construction projects. School nurses who participated in the planning and design process related to construction of health offices reported positive experiences. 30 Health professionals should utilize this opportunity to promote wellness in schools via direct modifications to the school environment and engaging school staff in the planning process to reduce barriers to increasing physical activity and promote healthy lifestyles among employees.
Conclusions
An on-site fitness facility and integrative wellness programming for teachers and staff was feasible, wellreceived, and offered immediate health benefits that increased over time. This may provide a model for wide-ranging health and wellness benefits derived from school-based environmental modifications and wellness programming. Future studies should focus on the design, implementation, and evaluation of effective school-based employee wellness programs to promote physical activity and overall health.
